Introduction
As recently as the end of the Second World War, it was accepted as international practice that the outer limit of a country's jurisdiction was three nautical miles (nm) from the low-water line of the coast. During the last half century the nations of the world have started to claim national jurisdiction over the maritime areas within 200nm of their baselines and, in some cases, to the continental shelf that extends past that limit.
At least part of the Canadian economy is tied to the people who make a living from the resources of the sea, be they fishermen or oil drillers. These resources need protection from foreign exploiters; thus, the need for national jurisdictions. But with national jurisdictional claims, comes the overlap with claims of other nations. For Canada, these overlaps occur:
• off the mouth of Juan de Fuca Strait;
• in, and seaward of, Dixon Entrance on the Pacific Coast;
• near Machias Seal Island on the Atlantic coast;
• in the Beaufort and Lincoln Seas in the Arctic.
Special problems occur because of the already negotiated or arbitrated boundaries in Baffin Bay and Nares Strait and in the Gulf of Maine. The ownership of two islands, Machias Seal and Hans Island in Kennedy Channel is still disputed. This paper will highlight the facts concerning these unresolved maritime boundaries.
West of Juan de Fuca Strait
The boundary between Canada and the United States is resolved as far west as the mouth of Juan de Fuca Strait and is under the management of the International Boundary Commission (Figure 1 ). The unresolved boundary lies west of that point.
The geography of the area is characterised by the relatively straight north-south alignment of the coast of the State of Washington and the indented coast of Vancouver Island, which runs in a northwesterly direction. At the entrance of Juan de Fuca Strait there is the shallow Juan de Fuca Canyon. The geological continental shelf in this area extends no farther than 35 miles, thus there is no juridical continental shelf beyond the 200nm fishing zone limits declared by both countries.
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The area in question has limited known hydrocarbon resources. Instead, fisheries resources are of primary importance today. Salmon, an anadromous species, spawn in the rivers of Canada and the United States, head north to the northcentral Pacific as young fish and when mature, return to the rivers to spawn and die. Therefore, the fishery is a case of interception of the mature fish. J u a n d e F u c a S t r a i t J u a n d e F u c a S t r a i t J u a n d e F u c a S t r a i t 
Continental shelf limit
International maritime boundary 
Dixon Entrance
Dixon Entrance is between the south end of the Alaska Panhandle and the north shore of the Queen Charlotte Islands (Figure 2 ). It is an area that is roughly 75nm east-west by 30nm north-south and is deeper than 200 metres over much of its area. The geological continental shelf is very narrow and deeper than other parts of the coast. Learmouth Bank sits at the mouth of Dixon Entrance and is within the disputed area.
As in the Juan de Fuca situation, the Dixon Entrance dispute is a matter of fish -principally salmon. The returning mature salmon endeavour to get to the Skeena and other rivers and the fishermen, both Canadian and Americans, try to intercept them as they round Cape Muzon, at the southern tip of Dall Island, and as they approach the mouths of various rivers and inlets. Hydrocarbons are not considered an economic resource in this area.
The 1903 Court of Arbitration between United
States and Great Britain (acting on behalf of Canada) was made up of one British, two Canadian and three American judges. The British judge, Lord Alverstone, sided with the Americans to form a majority decision on the location of the land boundary of the Alaska Panhandle. The two Canadian judges felt so strongly about this part of the decision that they refused to sign. Nevertheless, the Court unanimously agreed that Cape Muzon was the point of commencement of the boundary line and which channels constituted the Portland Channel (the toponym used in the 1825 Agreement), thus defining the boundary from the north end of Portland Canal to a point (Turning Point 1) off the southwest corner of Wales Island. 4 This last part is now undisputed and is under the management of the International Boundary Commission, as is the land boundary determined by the majority decision. However, the Arbitration also defined two points, named 'A' on Cape Muzon (the unanimously agreed point of commencement) and 'B' just south of the first undisputed point and 72nm away from 'A'. The dispute centres around the interpretation of the significance of these two points.
The Canadian position is that 'A' and 'B' are part of the arbitrated boundary delimitation just as any of the other turning points. This interpretation essentially makes all of Dixon Entrance Canadian waters. The Americans claim that the 'A-B' line merely allocates the ownership, or sovereignty, of the land masses. According to the United States, the maritime boundary would then be decided in accordance to international law relative to those land masses. 
G r a h a m I s l a n d G r a h a m I s l a n d G r a h a m I s l a n d
Stephen Island Seaward of Dixon Entrance, the two countries claim a boundary computed on the equidistance principle and there is not much difference between them, except that the Canadian version starts at point 'A' on Cape Muzon. 6 As the situation stands today, the 'A-B' line defines the north limit of the disputed zone. Although the geographic coordinates of 'A' and 'B' are undisputed, the geometric properties of the line joining the two are disputed. Canada interprets the line as a geodesic based on the international interpretation of 'straight':
Straight line: Mathematically the line of shortest distance between two points in a specified space or on a specified surface.
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On the surface of an ellipsoid the shortest distance between two points is defined as a geodesic. 8 Since most nautical charts are drawn on the Mercator projection, a geodesic plots as a curved line, convex on the side of the closer pole. Since Canada claims the 'A-B' line as the boundary, the boundary is shown as the curved, geodesic line. The United States does not recognise the 'A-B' line as an official boundary so it is not printed on its nautical charts. However, for fisheries enforcement, the Americans appear to use a rhumb line definition for the 'A-B' line.
Beaufort Sea
The Beaufort Sea is adjacent to the Arctic Ocean and has a geological continental shelf that extends about 40nm offshore in the vicinity of the 141°W meridian ( Figure  3 ). The shelf extends laterally as one continuous entity from Russia, across the Chukchi Sea, along the north shore of Alaska, Yukon and Northwest Territories as far east as Amundsen Gulf. The offshore hydrocarbon potential is definitely identified and much exploration work has been conducted in the area near Tuktoyaktuk on the Canadian side. Oil is being produced commercially from wells on land near Prudhoe Bay, Alaska and sent south through the trans-Alaska pipeline. Both countries have issued permits for petroleum exploration in the disputed area but because of the dispute, they have established a moratorium on exploration. Essentially, there is no commercial fishing in the area, but native groups from both
Figure 3: Beaufort Sea
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anadian Claim In that proclamation, the lateral boundary between Alaska and the Yukon in the Beaufort Sea was defined as the equidistance line from the low-water line of both coasts. Because the coast trends in the southeasterly direction, the equidistance line departs from the land terminus in a N25°E direction for about the first 10nm and in a direction of N17°E for the remainder of the 200nm claim. Thus, there is an overlap between the two claimed jurisdictions of approximately 6,250nm 2 .
U ni te d S ta te s C la im
The weight given to the Canadian claim may hinge on the words emphasised in the quotation above.
The authentic text is in French: "dans son (sic) prolongation jusqu'à la Mer Glaciale." 14 The precise question which arises is what interpretation should be given to the preposition "jusqu'à." Specifically, is it inclusive or exclusive of the object to which the preposition relates? To go any farther with this discussion point would be beyond the author's competence, particularly in the technical aspects of the French language.
No doubt the parties will argue that there is a similarity, or lack of similarity, between the wording used to define the boundary in Bering 
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Canadian Senate, moved that the time had come for Canada to make formal declaration of possession of the lands and islands situated in the north, and extending to the North Pole. The senator maintained that all islands between 141°W and 60°W longitude up to the North Pole were Canadian territory. The use of a sector is a special application of the use of meridians and parallels which can be found to have been used in treaties dating back to the 16th century. What made the speech so notable was the fact that it was a quasi-official public utterance on the sovereignty of Canada. However, Senator Poirier's proposal was not adopted, and the Minister of the Interior dissociated himself from it. 15 For many years, the Canadian Government has neither affirmed nor disaffirmed this sector theory in explicit terms.
Lincoln Sea
The Lincoln Sea borders the Arctic Ocean, as does the Beaufort Sea, and the extent of the geological continental shelf is about 50nm from the coast (Figure 4) . However, the Lomonosov Ridge and the Alpha Ridge extend well out into the Arctic Ocean. Indeed, they are two of the four ridges that divide the Arctic into several basins. There are indications that the Lomonosov Ridge might be continental in origin, as opposed to a mid-oceanic ridge, and thus Canada, Denmark and Russia could lay claim to the ridge, or parts of it, under the provisions of the Law of the Sea Convention with respect to the Continental Shelf.
The geological continental shelf extends northeastwards from the north end of Ellesmere Island for a distance of 50nm and is almost nonexistent along the northwest coast of Greenland.
Canada claimed 'Exclusive Fishing Zone 6' in the Arctic Ocean on 1 March 1977 describing a lateral boundary with Denmark based on the equidistance principle using the low-water line of the coasts and islands. 16 On 1 June 1980, Denmark established straight baselines around the coast of Greenland and thus straight baselines joined Beaumont Island (82°4 4'N, 50° 40'W) with Kap Bryant (42.6nm to the southwest) and with Distant Cape (40.9nm to the northeast). Canada found these straight baselines unacceptable since:
• Beaumont Island is somewhat west of other islands, thus it is not part of a fringe of islands;
• the straight baselines are long;
• they do not follow the trend of the coast; and,
• they do not cross the mouths of the intervening fjords but are farther offshore.
As an isolated, uninhabited island of about 4 square miles it could be argued that the island cannot generate an exclusive economic zone in its own right under Article 121(3) of the Law of the Sea Convention. The net effect is that the straight baselines cause the equidistance line to move westward and give Denmark two isolated, lens shaped, areas along the equidistance line of 31 and 
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Machias Seal Island
Machias Seal Island (44° 30'N, 67° 06'W) is a teardrop shaped island 0.3nm by 0.2nm that sits at the end of a chain of islands and shoals that extend about 10nm southwest from Grand Manan Island (Figure 6 ). The island sits 9.2nm off the coast of Maine. The island is granite (an intrusive igneous rock), the United States mainland is gabbro (another intrusive igneous rock) whereas Grand Manan Island is basalt (an extrusive igneous rock). It is described in Sailing Directions as 28 feet high and steep-to on its west side. A 60 foot tall white reinforced concrete octagonal lighthouse is situated on the summit of the island. The island is the breeding colony of five species of seabirds (Arctic Terns, Common Terns, Atlantic Puffins, Razorbills, and Leach's Storm-Petrels) and was designated a migratory bird sanctuary in 1944 which is administered by the Canadian Wildlife Service.
The economy of the island is minimal. It has never had timber cut, been mined, had guano extracted or any other economic resource drawn directly from it. The island has become popular for about 1,200 naturalists, birdwatchers and photographers per year who arrive by private charter boats operating out of Grand Manan and a few points in Maine. 17 To date, there is no identified hydrocarbon or mineral potential.
Two wooden lighthouses, about 43 metres apart bearing ESE/WNW, were constructed on the island in 1832 by the Province of New Brunswick. The height of the lights were raised about two metres shortly after 1846 to increase the visibility of the lights. With the Canadian Confederation in 1867, the lights came under the jurisdiction of the Federal Department of Marine and Fisheries, later transferred to the Department of Transport. In 1870, the northwest light was replaced and in 1876 the southeast light was also replaced so that the lights were NW/SE of each other and 58 metres apart. The old southeast lighthouse was then cut down and used as a storehouse ( Figure  5 ). In July 1912, the southeast lighthouse was discontinued and the remaining lighthouse was replaced in September 1915 with the present one, 55 metres northwest of the remaining light. The Canadian version of the maritime boundary starts at the seaward end of the land boundary between Canada and the United States, which occurs 3nm off Passamaquoddy Bay, and follows the strict equidistance line between the two countries as described by the low-water line of all islands and rocks as far as Point 'A' of the 1984 Gulf of Maine decision. The claim assumes that Machias Seal Island is Canadian. This boundary claim was put into Canadian law through the proclamation of 'Exclusive Fishing Zone 4' on 1 January 1977.
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The American claim to the island is based on the Definitive Treaty of Peace of 1783. The US also contends that there are a number of cases in international law that show that the construction of a lighthouse does not entail, by itself, the manifestation of a nation's sovereignty over a territory.
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The American version of the maritime boundary also starts at the seaward end of the land boundary between Canada and the United States and proceeds seaward as the 'thalweg', or line of the deepest channel, between the Canadian and American land masses, assuming that Machias Seal Island is American. The thalweg line crosses the Canadian equidistance line at Point 'A' of the 1984 Gulf of Maine decision. This claim was put into American law by the proclamation of the Fisheries Conservation Zone on 1 March 1977. 23 There is a disputed area of 210nm 2 between the two claims.
In the submission to the International Court of Justice for a binding arbitration on the maritime boundary in the Gulf of Maine, Canada and United States specifically chose as a fixed starting point of the single maritime boundary a point on their two claims where there was unanimity; namely, Point 'A'. The apparent reason was that neither country wished the Chamber of the Court to rule one way for the possession of the island and then feel obliged to rule against that country in the Georges Bank area. Both countries wanted the Georges Bank boundary to be decided on its own merits.
Seaward of Georges Bank
The 
Canada/Greenland Continental Shelf Delimitation
In 1972-73, while the nations of the world prepared themselves for the Third United Nations Conference of the Law of the Sea, Canada and Denmark negotiated an agreement to delimit the continental shelf between Canada and Greenland which was signed on 17 December 1973 and came into force on 13 March 1974. In the wide area of Baffin Bay and Davis Strait, equidistance is used, even beyond 200nm from each coast. In the narrow area of Nares Strait, Kane Basin and Robson Channel, a negotiated simplification of the equidistance line was constructed.
To date, there has not been very much hydrocarbon exploration in the area, and since it is not in a tectonically active area, the discovery of mineral resources, such as polymetallic sulphides, is not expected either. There are some shrimp stocks that straddle the boundary in the Davis Strait area.
Both countries recognise that the delimitation line is officially for continental shelf purposes, but both have used the same line to define their own fishing zones. Thus, by usage, the delimitation line is becoming a single maritime boundary. There is the possibility that it will be officially upgraded to such in the future.
When Canada extended its territorial sea from 3nm to 12nm in 1972, 26 it overlooked the problem that the new territorial sea limit would extend past a median line with Greenland. Canada also failed to realise that there was a problem when it ratified the Canada/Greenland Continental Shelf Delimitation Line, which came into force on 13 March 1974.
From a surveying stand-point, the interesting aspect is the fact that the Canadian maps and charts were drawn on the North American Datum (NAD) 1927 and the Danish maps and charts on the Qornoq Datum which uses a different ellipsoid. The technical experts knew that there was a difference between the geodetic coordinate systems but had no way of knowing the magnitudes. So the practical solution was to set the problem aside for future consideration and to assume that the two coordinate systems were identical. Provision was made in the agreement to re-open the agreement when geodetic data was available to relate the two geodetic datums and if new surveys located new turning points from which one could compute the equidistance line.
In 1982, the two countries agreed to re-open the computation of the equidistance line south of 75°N and the work has been going on ever since. New points have been included on both coasts, some because of new surveys, some because of the rules relating to the use of low-tide elevations. Some previous points have been proven not to exist. It seems comparatively easy to get features added to charts -it is a lot harder to get them removed! Because there is now the capability to interrelate the Qornoq Datum, NAD 1927, NAD 1983 and World Geodetic System 1984, it is probable that the future amendment to the coordinates will be provided in several datums and may reduce the number of turning points of the boundary from the present 113 points (south of 75°N).
Hans Island
Hans Island (80° 49'N, 66° 28'W) is described as being sandy in colour with a cliff at its south end of IBRU Boundary and Security Bulletin Autumn 1997 © about 150m in elevation. 27 The island is only about one kilometre in diameter and sits almost in the middle of Kennedy Channel. Both Canada and Denmark claim the island (Figure 8 ).
The American, Charles Francis Hall (1821-1871), was the first Caucasian that would have seen Hans Island on 28 August 1871 when he passed to the westward of the island, proceeding northward in his 1871-76 expedition. No name was given to the island. The 1873 board of inquiry into Hall's death interviewed all survivors, including Hans Hendrick, but the island was still unnamed. By 1874, the island had been named by US Navy cartographers and appeared on the chart that accompanied the report of the board. The name Hans Island was formally introduced into the records of the Canadian Permanent Committee on Geographic Names on 22 June 1950.
Canada's claim is based on the fact that the discovery of the Arctic islands had been made chiefly by the British whose rights Canada had inherited. Also the first determination of the location of the island was by Eric Fry, of the Topographical Survey of Canada, who erected a rock cairn and buried a glass jar containing a note saying that his observations taken on 21 August 1953 had been taken on behalf of the Canadian Government.
The position of Eric Fry's astronomic station on Hans Island was tied by angle and distance measurements to Canada's control survey network in 1972 by G.E. (Gerry) Wade, Canadian Hydrographic Service. A Danish surveyor accompanied the survey party as it established survey control on both sides of Kennedy Channel, Hall Basin and Robson Channel. The Danish claim to the island seems to be based solely on the proposition that the island is closer to the Greenland coast than it is to the Ellesmere Island coast.
Conclusion
The extension of maritime jurisdictions to 200nm and beyond is a recent phenomenon and the resolution of the boundaries between jurisdictions has advanced slowly. In part this is because the situation is so new, the areas so vast, the resources unknown, the legal principles hazy. Many states take the view that it is far better to wait and see what are the resources to strive to acquire, where are they, and what legal principles can be used to support the argument to obtain them.
Most maritime boundaries of Canada fall into that category. Only the rich fisheries of Georges Bank and the Grand Banks have, so far, forced Canada into action. In the author's opinion, the 1,100nm continental shelf delimitation with Greenland, through inhospitable areas of very deep water or very narrow areas, was negotiated to show the world, principally our respective neighbours, that we (Canada and Denmark) were prepared to bargain in good faith.
Our other unresolved boundaries will, no doubt, be resolved when there is a necessity to resolve them. As time goes by, although our, and our neighbour's, position may become more entrenched, the legal principles should become clearer; thus helping to show the parties the way to a negotiated settlement.
Notes
1
For this paper, the outer limit of the "geologial continental shelf" is taken to be the "continental shelf break", which is often near the 200m isobath. The "juridical continental shelf" is considered to be as defined in paragraph 4 of Article 76 of the UN Law of the Sea Convention, realising that a state can claim a minimum of 200nm under paragraph 1. 
